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1. HEJIM M1 3AJJAYM TUCHMUTLINHBI

Lens mucuuruiMHbl - GOPMHUPOBAHUE E€AMHOM, CTPOHHOM, JOTHYECKH HEMPOTUBOPEUMBOI
(GU3MYECKON KapTHHBI OKPYXKAIOMIET0 HAC MHUpA, LEIBHOr0 MPEJCTABICHUS O Mpoleccax H
SBJICHUSX, MPOUCXOASIIMX B HEXMBOW M KMBOW MPUPOJE, HAYUYHOTO CIOCO0a MBINUICHHUS,
CO3/IaHHE y CTYJICHTOB COBPEMEHHON HAay4YHON M METOJOJIOTUYECKOW 0a3bl JUisi MOHMMAHUS U
YCBOGHUS CIEUUAJIbHBIX M TEXHUYECKUX JUCHUIUIMH, HEOOXOIUMBIX Ui paboThl 1O
CHEIHAJIbHOCTH.

3ajaynl JUCHUIUIMHBI - M3yYEHHUE OCHOBHBIX 3aKOHOB ONTHKM W aTOMHON (u3uku, a
TaK>Ke MPUHIIUIIOB, YIPABJISIIOUIUX PUPOJIHBIMU SIBIICHUSIMHU U TIPOLIECCAMU, HA OCHOBE KOTOPBIX
paboTaroT MalllMHBI, MEXAaHU3MBI, ammapaTbl U MPUOOPHI COBPEMEHHOW TEXHHUKH; OBJAJICHUE
nprueMaMd W METOJaMH PEIICHHUS KOHKPETHBIX 3aJad M3 PA3JIMYHBIX O0JIAaCTEH ONTUKUA U
aTOMHOM (U3UKH; O3HAKOMJIEHHE C MPOCTEHINUMH ammaparamy, NpudoOpaMH U CXEMaMu,
KOTOPBIC UCMIONIB3YIOTCS B (PU3MUECKUX M TEXHOJOTHYECKHX JIA00PATOPHUSIX.

2.MECTO JUCLHUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. YuyeOnas pmuciuiuimHa «ONTHKa W CTPOSHHE aTroOMa» OTHOCUTCS K 0a30BOi
(00s13aTENIBHOMN) YACTH MPOTPAMMBEI.

2.2. Jlna u3y4eHus AAHHOW y4eOHOH NUCIMIUIMHBI HEOOXOIMMBI 3HAHHS, YMEHUS U
HaBBIKH, (POPMHUPYEMBIE IPEILIECTBYIOUIMMU AUCHUILUIMHAMMU:

Ne ni/m Kon nucuuninHbl HaumeHoBaHue peIecTBYIOMUX TUCIUILINH
1 51.0.01 Oxpana Tpyna
2 b51.0.09 be3ornacHoCTh KU3HEICATSIILHOCTH
3 b1.0.12 MaremMartuka
4 b1.0.14 MexaHuKa 1 MOJICKYJIsIpHas (hU3HKa
5 b1.0.15 DJEKTPUUECTBO U MAarHETU3M
6 b1.0.17 OOmas XuMusl. XMMHUs HEMETaJIOB

2.3. IlepeueHp NocCneayOMMX YU€OHBIX TUCHMIUIMH, U1 KOTOPBIX HEOOXOAUMBI 3HAHHUS,
YMEHHMS U HaBbIKU, POpPMUpPYEMBIE JTaHHON yUeOHON AMCLIUITITMHOM:

Ne i/mt Kon nucumniamuet HanmeHnoBanue nocineayomux JuCUUILITMH
1 b1.0.19 AHanmuTAYECKasi XUMHUS
2 b1.0.20 DU3NKO-XUMUYECKUE METOBI aHAIIN3A
3 b1.0.24 WNHupopmaTuka U BEIUNCIUTETbHAS TEXHUKA
4 b1.0.26 dusnyeckas XuMus. JIEKTPOXUMHUsL. XUMUYECKast
KWHETHKA U KaTallu3
5 b1.0.28 ITpoueccel n annapaTel. XuMU4ecKasi TEXHOJIOTUs

nepepaboTku HeTH U rasa

3HaHMe JaHHOM AMCUUILIMHBI HEOOXOIUMO MPH JajbHElIeM 00yuyeHNH B MarucTpaType
U aclMpaHType, a Takke B cdepax NpodecCHOoHaTbHON AeATENbHOCTH: 3/IpaBOOXpaHEHHE
(CMHTE3 U KOHTPOJIb KaueCTBa JIEKAPCTBEHHBIX MIPENapaToB), XUMHUS IPUPOAHOIO OPraHHUUECKOTO
ChIpbsl (M3yueHHE cocTaBa M pa3paboTKa CcMocoOOB MepepaboTKH M MPAKTUYECKOTO
MCIIOJIb30BaHUs POAYKTOB U3 YIS, HEPTHU, IPUPOJHOTO ra3a) u JIp.



3. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUSA JUCIUIIJIMHBI

[Iporiecc OCBOCHHSI  TUCIUTIIUHBI

HampaBlieH Ha (OPMUPOBAHHE KOMIIETEHIUI

(ameMeHTOB crenyronmx kommereHnuii) B coorBerctBuu ¢ ®I'OC BO u OIl BO no nannomy
HarnpasjieHuto 04.03.01 «Xumusy, npoduins: Xumus HeTH U ra3a

IlepeyeHb MIAHNPYEMBIX Pe3yJbTATOB 00yUYEeHMS 10 TUCUUILIMHE (MOAYJIIO0),
COOTHECEHHBIX ¢ HHANKATOPAMH JOCTHKEHUSI KOMIIeTeHIIH i

KomMmnerenuus

Nuaukatopsl
KOMIIeTeHIM i

Pe3yabTaThl 00yyeHus

OIIK-4. Criocoben
TUTAHUPOBATH PaOOTHI
XUMHUYECKON
HaIpaBJICHHOCTH,
o0OpabaTreIBaTh U
HHTEPIPETUPOBATH
TMOJYUYCHHBIC PE3YJIbTATEI C
UCIIOJIb30BaHHEM
TEOPETUUECKUX 3HAHUU U
IMPaKTUYCCKUX HABbIKOB

peHICHUSA MATEMATHYICCKUX U

(I)I/ISI/I‘IGCKI/IX 3a1a4

OIIK-4.1. Vicionms3yer
0a30BbIe 3HAHUA B 00J1aCTH
MaTeMAaTUKH U GU3NKA TPH
IUTAHUPOBaHUH PadOT
XHUMHAYECKOH
HAIPAaBJICHHOCTH.

OIIK-4.2. O6pabaTbiBaeT
JaHHBIC C UCIIOJIb30BAHUEM
CTaHJIapPTHBIX CIIOCOOOB
arrmpoOKCUMal YUCJICHHBIX
XapaKTEePUCTHUK.

3Hate (yHIAMEHTANBHBIC  pa3fensl  (QU3UKH
(3MEKTPUIECTBO W MAarHETU3M) VISl ITIAHUPOBAHUS
pabdoT XMMUYECKOH HAIPaBICHHOCTH.

YMeTh HCHOIb30BaTh TEOPETUYECKUE 3HAHMS IO
NIEKTPUUYECTBY U MarHeTU3My IPH IUIAHUPOBaHWUHU
9KCIEPUMEHTAIBHBIX paboT.

Bianers HaBbIKaM¥ IUIAHUPOBaHUS paboT
XMMHYECKOH HANPaBIEHHOCTH ONMHUPAsCh Ha
0a3oBble 3HAHHST PU3HUKHU (IIEKTPHUUECTBO U
MarHeTusMm).

OIIK-4.3. HTepnperupyer
Ppe3yIBTaThl XUMHIECCKIX
HaOJIONEHUH C
HCIIOIb30BaHHEM
(u3NIeCKUX 3aKOHOB U
MIpEACTaBICHUI

3HaTh (U3MYECKUE 3aKOHBI, KOTOPbIE JIeKaT B
OCHOBE XUMHYECKHX MPOLECCOB, U1 OOBEKTHUBHON
MHTEPIPETALNH PE3yIbTaTOB HCCIICTOBAHUH.
Ymers WHTEPIIPETHPOBATh Ppe3yIIbTaThI
XMUMHYECKHX HAONIOAEHUH C HCIOJIb30BAHUEM
(bU3UIECKNX 3aKOHOB U IIPEACTABICHUH.

Braners HaBBIKaMU HHTEPIIPETALIUIH
9KCHEPUMEHTAIBHBIX TaHHBIX C UCIOJIb30BaHUEM
MIPEJCTaBICHUN O MATHUTHBIX U IEKTPUIECKHIX
SIBIICHUSX.

OIIK-6. Criocoben
MPEJCTABJISATh PE3yJIbTaThl
CBOEH pabOTHI B YCTHOH H
MUCBMEHHOU (opme B
COOTBETCTBHH C HOPMaMH U
MpaBHJIAMH, IPUHITHIMU B
npodeccroHaILHOM
coo0miecTBe

OIIK-6.1.ITpexacrasisier
pe3yabTaThl paboThI B BHIIE
oTueTa [0 CTaHJapTHOHI
(hopMe Ha PYCCKOM SI3BIKE

3HaTh CTaHAApPTHbIE (OPMBI  MPEACTABICHUS
pe3yJibTaToB paboThI NIPUHATEIMHA B
podeccHOHaTBHOM COOOIIECTRE.

YmMerh MPEACTABJIATE OTYETHI 1O CTAHAAPTHBIM
(dopMaM Ha PyCCKOM SI3BIKE.

BrajieTh HaBBIKAMHU TPEACTABICHUS PE3yJbTaTOB
paboTHI B YCTHOW M IMCBMEHHOM (opMe.

OIIK-6.2.ITpeacrasmuser
HH(pOPMAIIHIO XUMUYECKOTO
COJICPIKAHUS C YIETOM
TpeboBaHuit
6ubnrorpaduueckoi
KYJBTYPBI

3HaTh TpeOOBaHUS oubnmorpaduaeckoit
KyJBTYPBI, TpPEAbSBIAEMbIE K MPEICTABICHHUIO
WHPOPMALINU B MUCBMEHHOW (hopMe.

YMerb MpeAcTaBisiTh HHPOpMALHUIO C Y4EeTOM
TpeboBaHuit OubIMorpaduuecKon KynbTypsbl.
Bianers HaBbIKaMH NpeACTaBICHUS WHPOPMAIUU
XMMHUYECKOTO COJICpP)KaHUsI C y4eTOM TpeOOBaHHM
Ooubnmorpaduaeckoil KyJabTypHIL.

OIIK-6.3. TIpeacrasisier
pe3yabTaThl paboThI B BHIIE
TE3UCOB JIOK/Iajla Ha PyCCKOM
U aHTJIMHACKOM SI3BIKE B
COOTBETCTBHU C HOPMaMH U
MPaBUJIAMHU, IPUHSITHIMU B
XUMHYIECKOM COOOIIECTBE

3HaTB HOpMBI nu npaBHna Hpe)ICTaBJ'IeHI/ISI
pe3yabTaToB pabOThI B BHIC TE3WCOB JOKIaga Ha
PYCCKOM M aHTJIMHCKOM SI3BIKE.

YMeTb IpeACTaBIATh Pe3yJabTaThl PabOTHI B BHIC
TE3UCOB JIOKJIaJa Ha PYCCKOM U aHTIUHCKOM
SI3BIKE.

Brnameth HaBBHIKAMH TPEICTABICHHUS PE3yJIbTATOB
paboTHI B BUIE TE3UCOB JIOKIIAAa B COOTBETCTBHU C
HOpMaMI/I nu HpaBI/IHaMI/I, HpI/IHf{TI:-IMI/I B
XAMHAYECKOM COOOIIIECTBE.




128 — konrakrHsele yacel, 53 — CP.

4. COAEP) KAHUE U CTPYKTYPA JUCHUIIJIMHBI

Tpyn0eMKOCTb TUCIUIUIMHBI COCTABIsAET 6 3a4€THBIX €NUHUIL, 216 YyacoB, B TOM 4YuCIie

CDopMa HpOMeX(YTOQHOfI arrecraguu:. 3K3aMCH

4.1. CopeprxaHue TUCHUILINHBI, CTPYKTYPHPOBAHHOE 110 TeMaM, ¢ YKa3aHHeM BH/I0B
YueOHBbIX 3aHATHI M OTBEICHHOI0 HA HUX KOJIUYeCTBA AKaleMHUYECKUX YaCOB

Buzbl yueOHOI paboThI, BKITFOUast
§ CaMOCTOATENbHYI0 padoTy 00yuarommxcs
E U TPYOEMKOCTb
% (B yacax)
g2, KonTakrhas pabora
“8 npenoaasaTeiisd ¢
[+
- § obyuaiontmrcs DopMbI TEKyLIEro
el § 5 g " KOHTPOIIS
Ne 3 g = 3 ] = I YCIIEBAEMOCTH;
Pasnen qucHMILUIMHBL/ TEMBI s ° ) = 51 =] z o
/i 5 = = 3 £ & E S Dopma MPOMEKYTOUHOH
R S g g z g5 aTTeCTalNH
;& g 2 é_g :" g % (no cemecmpam)
= = B
E g £ S = g | £
= = S S 5 s
g g 20 g o
E a, 2, =
” =) < >
£ ‘g £ 2
= = = 5
=
2 8 =
IIpoBepka otueToB
1 | Pasgen 1. Ontuka 3 38|26 | 24 | 2 | 17 | PO
JIPu 13
2 Pazgen 2. Ctpoenue 3 16| 6 10 5 18 IIpoBepka OTYETOB
aToma JIP n 13
ITpomexxyTounas
p Y 3 6 9K3aMeH
arTecrTanus
Hroro yacos 216 | 128 | 52 | 32 34 10 | 35 53
421InaH  BHeayIMTOPHOW CcaMOCTOATEJbHOH padoThl  o0ydawomUXcsi MO
AUCHUIIJINHE
CamocTosiTelibHast paboTa 00yJaroIHXCs YuebHo-
= METOIUYECKOE
] 3arpatsl |OneHoYHOE
g HazBanue pa3zaena, TeMbl B . Cpoku obecrieueHne
5 UJ] CAMOCTOSTENIEHON PabOThI BPEMEHHU | CPEICTBO .
Q BBITIOJIHECHU ST (qac ) CaMOCTOSATECIbHOU
) paGoThI
3 |1. ITogroroska or4yeTa 1o 3amanus cM. B «ONTHKA U Mertoanueckue
nabopatopHoit pabote aToMHast PU3UKay yYKa3aHHs K
«Ormpenienenue noxasaresuen (MeTonmUeckne ykazaHus K 4 oraers |PAKTAKYMY
MPETIOMIIEHUS Ta30B U KHUAKOCTEH Ha [[IPaAKTUKYMY ). «Onruka u
untepdpepomerpe UTP-1»; aTOMHas
2. Pemienue 3agau. (buznkay.
3 |1. [Toaroroska ordera mo 3ananus cM. B «OnTHka u
nabopaTopHOii paboTe aToMHas (hU3UKa 1-18
«Omnpenenenue ATUHBI BOJIHbI (MeTomuYeckue yKazaHus K | Hemens 4 R
M3ITy4EeHUs Jla3zepa C MOMOILBIO MIPaKTUKYMY ).
JTU(PPAKIUOHHON PEIICTKI,;
2. Pemienue 3agau.
3 |1. [ToaroroBka ordera o 3ananus cM. B «OnTHKa u
naboparopHoit pabore «IIpoBepka |aTomHas Qusnka» 4 OTHCTI
3akoHa Majtocay, (MeToanueckne yKkazaHus K
2. Pemienue 3aaa4. MIPAKTUKYMY).




CamocTosiTelibHasi paboTa 00yJaroIIMXCsI VYuebHo-
E‘ MCTOTHYCCKOC
g 3atparsl | OrieHogHOE
3 Hassanne paszera, Temst Bup camocTosTensHOM paboThI Cpoxu BpPEMEHHU | CPEICTBO obecneuere .
Q BBITIOJTHCHHSA (qac.) CaMOCTOATCIbHON
paboTEI
3|1. IToaroroBka oTyera o 3ananus cM. B «ONTUKA U
nabopaTopHoii pabore «M3yueHne |aToMHas PUIUKA
BpAICHHS TUIOCKOCTH MOJISIPU3ALUH |(METOAMYCCKHE YKa3aHUS K
U OTpeICIICHUE KOHIICHTPAINH MPAKTUKYMY ). 4 OTUCTHI
PacTBOPOB ONTHYECKH aKTHBHBIX
BEIIIECTB C MTOMOIIBI0
TOJLIPUMETPAY;
2. Pemienue 3aaadv.

3 |IToaroroBka K KOJUIOKBUYMY IIO CuM. OuieHOYHBIE CpencTBa 4 vO Cagenpes 1.B.
pazneny «OnTruKay. TEKYIIET0 KOHTPOJIS. Kypc obmeit
3|1. ITogroroska oT4yera 1mo 3amauus cMm. B «Onruka u ¢uznku. B 3 1.

nmabopaTopHOii paboTte aToMHas HU3NKa» Tom 2.
«Ormpenenenne MoCTOSHHON (MeTomuUeckre ykazaHus K 4 oruetsl | DIEKTPUIECTBO
[Tnankay; MIPAKTUKYMY ). U MarHeTHU3M.
2. Pemenue 3amau. Bonnsl.
3|1. IToaroroBka oTyera Mo 3amanus cM. B «ONTHKA U Onruxka. — M.:
nabopatopHoii pabote «M3yueHne |aToMHas QH3UKA» Jlans, - 2016.
CepHAIbHBIX 3aKOHOMEPHOCTEH (MeTonuueckue ykazaHuUs K 4 oruers: | PeXHUM JOCTyma
CIIEKTPa BOAOPOAY; MPaKTUKYMY). 9BC
2. Pemenue 3anau. «M3paTenscTBO
3|1. IToaroroBka oTyera Mo 3amanus cM. B «ONTHKa U «JIaHb».
nmabopaTopHOii padoTe aToMHas (HU3NKa»
«ITomykomaecTBEeHHBIN aHATI3 (MeTomuYeckre ykazaHUs K 4 OTHETHI
cocTaBa CIUIaBOBY; MIPAKTUKYMY ).
2. Pemenue 3amauy.
3 |TToaroroBka K KOJUIOKBUYMY IIO CM. OuieHOYHBIE CpencTBa 3 J—
paznmeny «CTpoeHHE aToMay. TEKYIIETr0 KOHTPOJIS.
OO61mas TpyA0EMKOCTh CAMOCTOSITEIILHOM PabOThI IO TUCITUILIHHE (4Jac) 35
Bromxet BpeMeHH caMOCTOATENEHOW paOOTHI, IPETYCMOTPEHHBIH YIeOHBIM 35
TUTAHOM JIJIsl TaHHOHW TUCIMIDIMHEI (Jac)

4.3 CopnepixaHue pa3aejioB U TeM THCHUILIUHBI

TpynoemkocTs
JVICTIATUTHHEI
(3.e.)
Haunmenosanue | Paspen 1. OnTuka
OCHOBHBIX OneKkTpoMarHuTHas npupoja cBera. ONTHUECKUH M BUAMMBIA JHANa30HbBI
pas3zuenos AJIEKTPOMArHUTHBIX BOJIH. BonmHoBoe ypaBHenue. Ckopocth cBeta. [Tnockue
(Momyieit) u cepuueckue BoIHbI. BonHOBOM (HpOHT.

3aKOHBI OTPAKEHHUS U NMPEJOMJICHHUS CBETOBBIX BOJIH 3aKOHBI OTPAKEHUSI
U TpEIOMIIEHHS CBETa Ha TIpaHULE pasfesa IUIEKTPUKOB. DopMyJibl
O®penens. [loaHoe BHyTpeHHEE OTpakeHHE cBeTa. BooKOHHas ONTHKA.
HNurtepdepenuusi cera HuTepdepeHuss MOHOXpPOMATUYECKUX BOJIH.
JIBynmyueBas unrepdepenuus. Cyneprno3uius Iiockux BojH. PasHocTh xoa.
VYcnoBust MHTEPPEPEHIMOHHBIX MaKCUMYMOB W  MHUHUMYMOB. Crosune
BOJIHBI.

IIpocBerienne ontuku HWHTepdepeHius B TOHKUX IUIeHKax. llomocs
pPaBHOM TONIIMHBI W paBHOro HakioHa. [IpocBernenne ontuku. Komibna
HeroTona.

MHoroayuyeBasi  uHTepdepeHUUs.  YCIOBUS  HMHTEPHEPEHLHOHHBIX
MaKCUMYMOB U MUHMMYMOB JJIs MHOTOJIy4€BOM HHTEp(hEpEeHIINH.
JAuppakuusa cBera. [lpmHnmn [rolireHca-@PpeHens, €ro HMHTErpalbHas




3aluCh U TPAKTOBKA.

Meton 30 @penensi 3oub1 Openens. [I[pumeHeHre BEKTOPHBIX THUArpaMm
JUT aHanmn3a TUGPaKIUOHHBIX KapTuH. Judpakius Ha KpyriaoM OTBEPCTUU U
JKpaHe.

Judpaxkunonnas pemerka [udpaknus Opaynrodepa Ha IIeTH.
Judpakiuonnas pemerka. Jucnepeus u pasperiaronas cuiia CeKTpalbHbIX

pubOpOB.
JAundpakunsi PeHTreHOBCKUX Jy4yell Ha KpPHUCTAUIMYECKOM pEeIIeTKE.
dopmyna Bynwda-bperra, Jlay3rpaMMsbl, nebaerpaMMel.

PeHTreHoCTpyKTYpHBI aHanu3, ero NPUHIMIBL U TpuMeHeHue. ['onorpadus
U €€ NMPAKTUYECKOE HUCII0JIb30BAHUE.

Moasipu3anusa cBera.EcTecTBEHHBIA W MOJSIPU30BaHHBIN CcBeT. JIMHEHHO-,
LUPKYJIIPHO- U SJUIMIITUYECKH- [TOJIIPU30BAaHHBIN CBET.

3akon Mamwca Crenenp noisipuzanuu cBeta. llomsipuzaropel U
aHayin3atopbl cBeTa. 3akoH Mamoca. [lomsipuzanus npu OTpaXkeHUM U
MPEJIOMJICHUHU CBETA HA IPAHMIIE IBYX AUAJIEKTPUKOB. 3akoH bproctepa.
Housipumerpus BpamieHne MIOCKOCTH MOJISIPU3ALUU B KPUCTAIMYECKUX
tenax. Caxapumerpus. HMckycctBeHHass aHuzoTponus. doToynpyrocts.
Dddext Keppa. [IBoitHoe nydenpenomiaeHre B MarHUTHOM TIOJI€.

Jucnepcusi u norioumenue cera da3oBas U IpynnoBas CKOPOCTH, UX
cootHomeHue. HopmanbHass W aHOMallbHAsE JUCIEPCUs  ITOKa3aTelis
npenomiieHus. J(ucrnepcuoHHOE pacilibiBaHHE BOJTHOBBIX [TAKETOB.
JJIeKTPpOHHas1 Teopusi aucnepcuKinaccuyeckas 3IIEKTPOHHAs —TEOPUs
JUCHEPCUU. 3aBUCUMOCTH IOKa3aTeled MpeIOMJIEHUS U MOIVIOIIEHUS OT
Y4acTOTBHI.

3akon byrepa-Jlam6epra-bapa I[lormomenne cBera. 3akoH byrepa-
JlambGepta- bopa. Onrtuyeckas MJIOTHOCTh M €€ (DU3MYECKHI CMBICIH.
Pe3onancuoe nornomenue ceera. Mcnons3oBanue 3akoHa byrepa-Jlambepra-
bepa n1s n3ydeHuss XMMMUYECKOTO COCTaBa BELIECTBA.

Paccessnne cBera MonekyisipHoe paccessHUE CBeTa. 3aBUCUMOCTD
MHTEHCUBHOCTH PAaCcCEIHHOTO CBETa OT 4acTOThI cBeTa ((hopmyna Pases).
Komo0unanmnonnoe paccesinne cBera. CTOKCOBbIE U aHTUCTOKCOBBIE JTyUH.
3akonbl reomerpuyeckoii ontuku [lpmHimmn depma U 3aKOHBI
r€OMETPUYECKON ONTUKH.

LenTpupoBannas onTu4eckas cucrema [IpenromiieHne u oTpaxeHue cBeTa
Ha cepruecKux MOBEPXHOCTsAX. ToHKas JmH3a. DopMysa TOHKOW JUH3BI.
[lenTpupoBaHHast ONTHYECKAsT CUCTEMA.

®otomerpusi POTOMETPUUECKNE MMOHATHS M €AUHULBI U3MEPEHUS: CBETOBOU
MOTOK, CHJIa CBETa, OCBEIIEHHOCTb, CBETUMOCTh, SIPKOCTb; JIaMOEPTOBCKUI
HCTOYHUK CBETA.

3aKkoHbI TemjaI0BOro msjay4denuss TemnoBoe usnydeHue. M3nmywarenpHas u
rorjouaTenbHas CHOCOOHOCTH BeILeCTBA WX COOTHOHIeHHe. Mojenb
abcomoTHO y€pHoro Tena. 3akoH Credana- bonabimana, popmyna cMemeHus
Bumna.

Kpusuc BosHoBo#i Teopum ceera u ¢opmysa Ilmanka dopmyna Panes-
JlxuHca. OrpaHUYeHHOCTh KJIACCHYECKOW TEOPUHM W3IYy4YEHUs. DIIEMEHTHI
KBaHTOBOTO noaxozna. @opmyina Ilnanka.

®orodpdext BzaumoneiictBue (GoToHOB ¢ dnekTpoHamMu BHemHuit
dotordext. Paboter A.I'. CroneroBa. YpaBHeHue DUHIITEHHA.

JaBienue cBera u 3¢dext Komnrona Dddext Kommnrona. [laBmenue
cBera, onbITel I1.H. JleGenena.

Pasnen 2. Ctpoenue aroma




Muxpomup. Macmtabsl. Koncrantsl. HEeBO3MOXHOCTh ONMCAaHUS SIBICHUH B
MHKPOMHPE B PaMKaX KJIACCUYECKON TEOPHH.

3aKOHOMEpPHOCTH B aTOMHBIX cnekTpax CepuaiabHble 3aKOHOMEPHOCTH B
CIEKTpE aroMa BOJAOpOAa. DKCIEPUMEHTAIBHOE J1I0KA3aTENbCTBO AUCKPETHOU
CTPYKTYpbl aTOMHBIX YpoBHeW. OnbIThl ®dpanka u ['epua.

BopoBckas Teopusi atoma Bogopoaa OmnbiThl Pesepdopna. [InanerapHas
MOJIeNIb aTOMa U Ipobiema ycroitunBoctd atoMoB. [loctynatst bopa.
Boanosble cBoiicTBa BemecTBa ['unoresa ae-bpoiins. BoaHoBbie cBolMcTBa
yactull. [Ipunnun Heonpenenennoctu I eitzenbepra.

YpaBuenue lpenunrepa. KopmyckynsapHo-BoJHOBOM ayanu3M: GOTOHBI U
MHUKpOYacTUIbl. BoiHOBas (yHKIUS M €€ CTaTUCTHYECKOE TOJIKOBAHHE.
KBaHTOBaHME SHEPTUM U MOMEHTA UMITYJIbCA.

TepmMbl COCTOSSHMI MHOIO03JIEKTPOHHOIO aToMa MyJIbTHUIUIETHOCTD
CHEKTPOB, ciuH 3ekTpoHa. Dddekt 3eemana, r¢pdexr Llrapka. [Ipunnmm
[Taynu. Pacnpenenenue 3JIEKTPOHOB IIO 3HEPreTUYECKUM YPOBHSAM aTOMA.
OnTtrnyeckne KBaHTOBBIE T€HEPATOPHI.

CoctaB M XapakTepucTHKa aTOMHOro sjapa Pasmep, macca u sHeprus
cBs3m sapa. Jledekt Macchl. 3aBUCUMOCTD yICIBHONW YHEPTHH CBSI3H SApPa OT
YHUCJIa HYKJIOHOB. SIIepHbIE CUJIbI U X CBOMCTBA.

SlnepHble peakuM H 3JeMEHTApPHbIe YaCTHLbI SIIepHble peakuuu u
3aKOHBI coxpaHeHHs. D(P(EKTHBHOE CEUEHHE pPEaKIUHu W EIUHUIIBI e
n3MepeHus. Peakuuu, BbI3bIBa€Mble HEUTPOHAMH. PalMOaKTUBHBIE Yachl.
Peakuus nenenus siaep. Kiacchl 3eMeHTapHbIX YacTHLL.

DopmbI
TEKYLIErO
KOHTPOJIA

YcraBIN OIIpoC, OTYCThI, KOJIJIOKBUYMBI

dopma
IIPOMEKYTOUHOU
aTTecTaluuu

OK3aMeH

4.3.1 IlepevyeHb NpaKTHYECKUX 3aAHATHI H JIA00PATOPHBIX padoT

TpynoeMkocTb
(gac.) E
S gs
Ne pasnena u a H g
Ne i/ TeMET H 6 6 2 238
° /1t S — auMEeHOBaHMeE J1Jab0PaTOPHBIX paboT 5 W5 1ix 2 S0
(Moyst) qcerg MpaKkTHIeCcKas é &z
aco TI0ATOTOBKA g =
S
1 13,15 Omnpenenenue mokasarenen 4 _ | OIIK-4
o w2
MIPEIOMIICHUS Ta30B U KHUAKOCTEH Ha 5 | OIIK-6
o
unteppepomerpe UTP-1. g
2 1.6,1.8 Ornpenenenue JIMHBI BOJHBI U3TYyUYEHUs 6 g
9 Jla3epa ¢ TOMOIIBI0 TU(PPaKITMOHHON E
PEIIEeTKH. g
=
3 11.10,1.11 | IIposepka 3akoHa Mairoca. 6 5
4 112,115 | M3ydeHue BpameHUs IIOCKOCTH 8 5
HOJIAPU3AIMY U ONPeIeTIEHUE §
KOHIIEHTPAILIUU PACTBOPOB OMTHYECKU 2
AKTHUBHBIX BEIIECTB C IIOMOIIBIO 2
F
Q
MOJIIPUMETPA. _ 2
5 11.22,1.23 | Onpenenenue noctosiHHo# [Tnanka. 4




6 12223 H3yuyeHne cepuaibHbIX 2
3aKOHOMEPHOCTEH CIIEKTpa BOJOPOJIA.

7 124,26 [TomyKoIMYECTBEHHBIN aHATTN3 COCTaBa 2
CILIABOB.

4.3.2. Ilepeuenb TeM (BONPOCOB), BHIHOCHMBIX Ha

CaMOCTOSITEJIbHOM Pa0dOThI CTYIEHTOB

CaMOCTOSITECJIBHOC M3YUYCHHUE

No Tema 3amanue Popmupyemas NJAK
KOMIIETCHIIHS
1. | 1. IloaroroBka oTyera 1mo 3amanus cm. B «OnTHKa U
nabopaTopHoi paboTe aToMHasi (PU3UKa»
«Omnpenenenue nokaszareyen | (METOIUYECKUE YKa3aHUs K
MPEIOMIICHUS Ta30B U MPAKTUKYMY).
JKUJIKOCTEN HA
unreppepomerpe UTP-1»;
2. Pemienue 3amau.
2. 1. IToaroroBka otyera 1o 3aganus cM. B «OnTuka u
nabopaTopHoi paboTe aToMHasi (PU3UKa»
«OmnpeneneHue IIMHBI (MeToaMuecKue yKa3zaHus K
BOJIHBI M3JIyYEHUS Jla3epa ¢ | IPaKTUKYMY).
MOMOIIBIO AUPPAKIIMOHHOM
peLIeTKI;
2. Pemenue 3agau.
3. | 1. IlogroroBka otyeTa 1o 3amanus cm. B «OnTHKa u
nabopaTopHoii paboTe aToMHas (PU3UKa»
«IIpoBepka 3akoHa (MeTronMuecKue yka3zaHus K OIlK-4.1
Mantocay; MPAKTUKYMY). OIIK-4 OIIK-4.2
2. Pemrenue 3agau. OIIK-4.3
4, 1. IToaroroBka otryera o 3agaHus cM. B «OnTHkKa u
nabopaTopHoi paboTe aToMHasi (PU3UKa»
«3y4yenue BpaiieHus (MeToaMuecKue yKa3zaHus K
MJIOCKOCTH MOJISIPU3ALUUA U | TPAKTUKYMY).
onpeeseHue OIIK-6 OIIK-6.1
KOHIIEHTPAaLlU PacTBOPOB OIIK-6.2
ONTHUYECKU aKTUBHBIX OIIK-6.3
BEII[ECTB C TTOMOIIIBIO
MOJISIPUMETPAY;
2. Pemenue 3amau.
5. | IloaroroBka k koutokBuyMy | CM. O1ieHOYHBIE CpeCTBa
1o pazaeny «OnTukay. TEKYIIEro KOHTPOJIS.
6. 1. IToaroroBka otyera 1o 3aganus cM. B «OnTukKa u
nabopaTopHO# paboTe aToMHas (PU3UKa»
«OmnpeneneHne NOCTOSIHHOW | (METOJUYECKUE YKa3aHUs K
[Tmankay; MPaKTUKYMY ).
2. Peuienue 3aaau.
7. 1. IloaroroBka oT4eTa 1o 3amanus cM. B «ONTHKA U
nabopatopHoit pabote aToMHas (pU3uKa»
«3y4yeHue cepranbHbIX (MeToaMuecKre yKa3aHus K
3aKOHOMEPHOCTEHN CIEKTpa | MPAKTUKYMY).
BOJIOPOIaY;
2. Peuienue 3aaau.




8. 1. IloaroroBka oryera 1o 3amauus cM. B «OnTHKA U

nabopaTopHoOi paboTe aToMHas (PU3UKa»
«lTosryk0onnM4ecTBEHHBIN (MeToaMuecKue yKa3zaHus K
aHaJIN3 COCTaBa CILIAaBOBY; IPAaKTUKYMY).

2. Pemenue 3agauy.

9. | IloaroroBka Kk kKoutokBuymy | CM. OLleHOYHBIC CpPEICTBA
no pasgeny «CTpoeHue | TeKyIIero KOHTPOJs.
aToMay.

4.4. MeroauyecKkue YyKa3aHMsi 10 OPraHU3aANMUM CAMOCTOSITEJIbHOW PadoThI
CTYAE€HTOB

CaMocTtosiTennbHasi paboTa CTYJIEHTOB, CBsi3aHHAs C MOJTOTOBKOH OTYETOB 10
BBIMIOJTHEHHBIM J1a00paTOPHBIM paboTaM, 3aKpEeIUICHHEM TEOPEeTHYECKOro MaTepuaia B BUIE
MOJTOTOBKH K KOJUIOKBHYMaM, IIPOBOJIUTCS] BO BHEAYAUTOPHOE BPEMSL.

Cmpyxmypa omuema no nabopamopuot pabome:

1. Ilenb paboTHLI.

2. TeopeTnueckas U SKCIIEPUMEHTaIbHAas YacTh.

3. BrImosHEHNE pacueTHBIX B COOTBETCTBHHM C METOJMYECKUMHU YKA3AHHSIMH K Kax 0N
pabore.

4. BpiBoj (Ha OCHOBE MOJYYEHHBIX PE3YyJIbTAaTOB).

Aszpmyko A.A., CapaeB B.B., baxenoBa A.JI. ®usuka. Yacte 2. DIEKTPUYECTBO M
MarHeTusM (MeTOJIMYeCcKUe yKa3aHus K mpakTukymy). Upkyrck: UpkyT. roc. ya-t, 2009. — 78 c.

CaBenseB U.B. Kypc ob6meii ¢usuku. B 3 1. Tom 2. DICKTPUUECTBO W MarHETH3M.
Bonanel. Ontuka. — M.: Jlans,- 2016. Pexum gocryna ObC «3narensctBo «JIaHby.

4.5. IlpuMepHasi TeMATHKAa KYPCOBBIX padoT (IPOEKTOB)
HET

V. YUEBHO-METOJINYECKOE U MH®OPMALIMOHHOE OBECNEYEHME
TV CHUIIMHBI (MOLYJIS)

a) OcHoBHas IMTEpaTYypa

1. Casenbes, U.B. Kypc obmieit ¢usuku. B 3-x 1. Tom 3. Ontuka. AtomHas ¢usuka. -
M.: Jlans, 2011. Pexxum noctyna ObC «M3narenscTBo «JlaHb».+

2. KysuenoB C.U. Kypc ¢wmsuku ¢ mpumepamu pemienust 3amad — M.: Jlawp,- 2014.
Pexxum noctyna ObC «U3narenbctBo «Jlanby. +

3. JlorynoBa, 2. B. I[lpaktukym mo ¢usuke : yueOHoe mocobue / J. B. JloryHoBa. —
Omck : Omckwmii 'AY, 2020. — 87 c. — ISBN 978-5-89764-833-7. — Tekcr : aneKTpoHHbIit //
Jlansb : snexktponHO-OMONMHoTeuHas cuctema. — URL: https://e.lanbook.com/book/136149 (nata
obpamenus: 12.04.2022). — Pexxum gocTyma: Ui aBTOPHU3. MOJIb30BaTeNe. +

4. ®uzuka: Kypc JIeKIHi : yaedbHoe mocodue : B 3 yactsax / cocrasurens JI. A. Ky3una. —
Bonorga : Bol'V, [0. r.]. — Yactp 3 : OnTuka, kBaHTOBas (U3MKa, CTPOCHHE spa, (PU3MKa
tBépaoro tena — 2014. — 168 ¢. — TekcT : anmeKkTpoHHbIH // JIaHs : 3neKTp0HH0 6146J11/10TeqHa${

peno C

JIOCTYTIA: JIJIsl aBTOPH3. TIOJIb30BaTENICH. +

cucrema. — URL: https://e.lanbook.com/book/93123 (nara oGpaiy 71 14 04: Auz,lg%d’e&yk' M

0) 10MOJIHUTEJIbHAS JIUTEpaTypa: :
1. CaennreB U.B. Kypc o6mieii ¢pusuku. B 3 T. Tom 2. DAEKTpUUECTBO U MarHETH3M.
Bonusl. Ontuka. — M.: Jlans,- 2016. Pexxum goctyna ObC «M3marenbctBo «Jlanby.+



2. Casennes, U.B. Kypc obmeli pusuku. B 4-x T. Tom 3. KBantoBas ontuka. AToOMHast
¢u3uka. dusuka TBepaoro tena. Pusznka aTOMHOrO siapa W 3JaeMeHTapHbix yactun — CII6.:
Jlanb, 2011. Pexxum noctyna ObC «M3narenbctBo «Jlanby. +

3. @pumm C.D., TumopeBa A. B. Kypc obmeit ¢pusuku. B 3-x T1. T.3. Onruka. AToMHas
¢buzuka. — M.: Jlans,- 2008. Pexxum noctyna ObC «M3narensctBo «Jlanby.+

B) ba3bl 1aHHBIX, MH(POPMAIIMOHHO-CIIPABOYHbIE M MOMCKOBbIE CUCTEMBbI:
http://elibrary.ru/

https://isu.bibliotech.ru/

http://rucont.ru/

https://e.lanbook.com/

https://ibooks.ru/

https://www.rsl.ru/

http://testfiz.ru/

http://www.studmed.ru/testy-po-fizike/
https://www.test-uz.ru/online_test.php?cat=fizika

B cootBerctBun ¢ mn. 4.3.4. ®I'OC BO, oOydarommmcsi B TEYEHUE BCETrO IMepuoja
oOyueHuss oOecre4eH HEOTpaHMYEHHBIH AOCTyN (yHaJeHHBIM JOCTYI) K  3JIEKTPOHHO-
OMOIMOTEYHBIM CHCTEMAM:

1. OrtkpeiTass 3nekTpoHHas 0aza pecypcoB U HCCIEAOBaHUN «YHUBEPCUTETCKAsS
uHpopmannonHass cucreMa POCCHUS» [OnexTpoHHbld pecypc] : cailt. — Pexum
nocryma: http://uisrussia.msu.ru GeccpovHbIi

2. TocynmapctBennas wuHpoOpManmoHHass cucremMa «HannoHanmpbHAas —AJIEKTPOHHAS
O6ubmmoTeKka» [IIeKTpOHHBIH pecype] : caiT. — Pexxum moctyma: http://H36.pd. Geccpounbiii

3. Hayunas anektponHas OubOmmoreka «ELIBRARY.RU» [OnekrponHslii pecypc] :
caiit. — Pexxum moctyna: http://elibrary.ru/defaultx.asp. - Konrpakr Ne 148 ot 23.12.2020 r. AKT
ot 24.12.2020 r. cpok neiictBus mo 31.12. 2021 r. goctyn: http://elibrary.ru/

4. OBbC «MzpatenbctBo Jlanby. Kontpakt Ne 100 ot 13.11.2020 r. Akt Ne 671 or
14.11.2020 r.; Cpoxk neiictust o 13.11.2021 r. moctym: www.e.lanbook.com

5. Kontpakr Ne 100 ot 13.11.2020 r. Akt Ne D 656 ot 14.11.2020 r. ; Cpok aeWcTBus
no 13.11.2021 r. goctym: www.e.lanbook.com

6. OBC DU3 «bubanotex». ['ocynapcTBennsiit koHTpakT Ne 019 ot 22.02.2011 r. OO0
«bubnmorex». Jlunensnonnoe cornamenue kK [ocymapctBeHHoMy koHTpakTy Ne 019 or
22.02.2011. Aapec moctymna: https://isu.bibliotech.ru/ Cpok nelicTBusi: 6eccpouHBbIit.

7. OBC «Pyxont» Kontpakt Ne 98 ot 13.11.2020 r.; Akt No 6K-5415 ot 14.11.20 T.
Cpok geiictBus mo 13.11.2021r. gocrym: http://rucont.ru/

8. DBC «Aibykc.py/ibooks.ru» Konrpakr Ne 99 ot 13.11.2020r.; Akt Ne 99A ot
13.11.2020 r. Cpoxk aeiictust mo 13.11.2021 r. moctyma: http://ibooks.ru

9. 00O «32nekrponHoe m3marenbcTBo KOpaiiTy. Kontpakr Ne 60 ot 23.09.2020r. Akt
npuema-nepegaun Ne 3263 ot 18.10.2020; Cpox peiictBua mno 17.10. 2021 r.
noctyi: https://urait.ru/ JIutensuonnsiii kontpakt Ne 04-E-0258 ot 20.09.2021r. AKT mpuema-
nepenaun Ne 5684 ot 18.10.2021; Cpoxk neiictBus mo 17.10. 2022 r. noctym: https://urait.ru/

10. OO0 «MBUCy, koutpakt Ne 157 ot 25. 12.2020 r.; Akt ot 25.12.2020 r. Cpok
nevicteus ¢ 01.01.2021 mo 31.12.2021 r. moctym: http://dlib.eastview.com

11. OO0 «1 I «I'pebennuxoB», koHTpakT Ne 147 ot 23. 11.2020 r.; Akt ot 25.12.2020
r. Cpok neiictBus ¢ 01.01.2021 mo 31.12.2021 r. goctym: http://grebennikon.ru

VI.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

6.1. YueOHo-1a00paTopHOE 000py/10BaHUE:


http://elibrary.ru/
https://isu.bibliotech.ru/
http://rucont.ru/
https://e.lanbook.com/
https://ibooks.ru/
https://www.rsl.ru/
http://testfiz.ru/
http://www.studmed.ru/testy-po-fizike/
https://www.test-uz.ru/online_test.php?cat=fizika
http://uisrussia.msu.ru/
http://нэб.рф/
http://elibrary.ru/
http://elibrary.ru/defaultx.asp
http://elibrary.ru/
http://e.lanbook.com/
http://e.lanbook.com/
https://isu.bibliotech.ru/
http://rucont.ru/
http://ibooks.ru/
https://urait.ru/
https://urait.ru/

[Tomemenuss  nast  MpOBEACHUS  JIGKITMOHHBIX W JIAOOPAaTOPHBIX  3aHATHH,
YKOMITJIEKTOBaHHBIE HEOOXOMMBIM 000pyA0BaHHEM, IPUOOPHOI 6a30i, a UMEHHO:
No HaumeHoBaHue KommnuectBo
/1
1 Crnexrporpad MCII-51 1
2 JIaboparopnas ycranoBka @KJI-6 1
3 Cnekrpodoromerp «IIpomdrkomad» 1
4 MynbTUMETp 2
5 HNHuTtepdhepomerp 1
6 Karomnsriii ocrimmtockon OKJI-505 1
7 Ocummiockon CJI-11A 1
8 Monoxpomatop YM-2 1
9 Jlazep mosrynpoBoHUKOBBIH JITT 2
6.2. [IporpamMHoOe obecnieyeHme:
Cpok
HaumenoBanue JHara JIEUCTBUS
Ne IIporpamMmmHOTO Komn-Bo Obocropanue M
- porp nosib3oBanus [10 BhLatn fipana
MNpoaAyKTa JIMLEH3UHN I10JIB30BAaH
nus
1. | Microsoft Office 12 Howmep Jlunensuu Microsoft 01.12.2009 | 6eccpouno
Professional Plus 2007 46211164 T'oc.KOHTpaKT
Russian Academic OPEN Ne 03-162-09 ot 01.12.2009
No Level
2. | Microsoft® Windows® 12 Howmep Jlunensuu Microsoft 01.12.2009 | 6eccpouno
Professional 7 Russian 46211164 T'oc.KOHTpaKT
Upgrade Academic OPEN Ne 03-162-09 ot 01.12.2009
No Level Promo
3. | OpenOffice 4.1.3 Ycnosus VYV CII0BHS HCIIOJIB30BAHUS 110 VcnoBus OeccpodHo
npaB006naz[aTenﬂ CCBIJIKE: HpaBOO6J’IaZ[
https://www.openoffice.org/li arens
censes/PDL.html
6.3. Texuuueckue U 31eKTPOHHbBIE CPeACTBA:
Meroauueckol ~ KOHUENLMEN  IpenojaBaHus  NPEAYCMOTPEHO  HCIIOJIb30BAaHHUE
TEXHUYECKUX M DJIEKTPOHHBIX CPEACTB OOyYEeHHMs] M KOHTPOJISI 3HAHUW CTYJICHTOB:

MYJIbTUMEAUINHBIC IIPE3CHTALINH.
Vil. OBPA3OBATEJ/IBHBIE TEXHOJIOT'MH

B kauecTBe MHTEpakTUBHBIX (OpM OOyuYeHUSs, MPUMEHSIEMBIM B TpOIECCe OOyUeHHs,
IMPOBOAATCHA CO6€C€HOBaHI/IH IIpH 3alIUTEC OTUCTOB 110 MPAKTHUYCCKUM 3aHATHUAM.

[Ipn peanmuszanuu TporpamMMbl JaHHOW JUCHUIUIMHBI HCIONB3YIOTCA pPa3InYHbIC
00pa3oBaTenbHbIE TEXHOJIOTUN

1. | PazHOypoBHEBOE
oOydeHue

VY npenogasarens NOSIBISETCS BO3MOKHOCTb IIOMOTaTh Cl1aboMy,
YAEIATh BHUMaHUE CUIIbHOMY, PEAJIN3YETCs JKEJTaHUE CUIIbHBIX
ydaiuxcs OpicTpee U riry0ske IpoABUraThCsi B 00pa3oBaHUH.
CubHbIe yyalyecs: yTBEpXkK/IaloTCsl B CBOMX CIIOCOOHOCTSIX,
ci1abble MOJTy4aroT BO3MOKHOCTh UCTIBITHIBATh YU€OHBIN yCIIEX,
MIOBBIIIAETCS] YPOBEHb MOTHBALIMH YUEHbSL.




2. [TpoekTHbIe MeTOABI | PaboTa 1Mo JaHHOM METOAMKE 1aeT BO3MOXKHOCTh Pa3BUBATh

0o0y4eHus WHJIMBHIyaTbHBIE TBOPYECKHE CITOCOOHOCTH YUaIuxcsi, 0oyee
OCO3HAHHO MOAXOJUTH K MPO(heCcCHOHATLHOMY U COLUATBHOMY
CaMOONPEIEIICHUIO

3. | UccnenoBarensckue | JlaeT BO3MOXKHOCTD y4YaIIUMCSI CAMOCTOSITEIILHO TOMOJIHSITH CBOH

METO/Ibl B 00yYeHUH | 3HAHUS, ITyOOKO BHUKATh B U3y4aeMyIo Mpo0sieMy U MpeArnoiaraTh
IyTH €€ PELICHUS, YTO BAKHO MPU (POPMUPOBAHUU MHUPOBO33PEHHUSL.
DT0 Ba)KHO JIJIS ONIPEIeTICHUS] HHIMBUYaJIbHOU TPACKTOPUH
Pa3BUTHSI K&KIOTO 00YJarOmErocst

4. | JlekuuoHHoO- JlanHast cuctema J1aeT BO3MOKHOCTh CKOHLIEHTPUPOBATh MaTepHal
CEMHUHAPCKO- B OJIOKH Y TIPETIOTHOCHUTH €T0 KaK eIMHOE I11eJI0e, a KOHTPOITh
3ayeTHas cucTeMa MIPOBOAMTH 110 MPEABAPUTEIHHON OJATOTOBKE 00yUaIOLIUXCS

5. | Uadopmannonso- W3meHeHne u HeorpaHUYeHHOE 00OTallleHUE COIEPIKAHUS
KOMMYHHKAI[MOHHbIE | 00pa30BaHUsI, UCIIOJIB30BAHUE HHTETPUPOBAHHBIX KYPCOB, JOCTYI B
TEXHOJIOTHU MHTEPHET.

6. | Cucrema dopmupoBaHue NePCOHUPHUIIMPOBAHHOTO yUeTa JOCTHKEHUN
WHHOBAIIMOHHOMN o0ydJaromerocsi Kak HHCTPYMEHTA TeIarOrM9IeCKON TOIICPKKI
OILICHKHU COLIMAJILHOTO CaMOOIIPeIeTICHHs, ONPECIICHUS TPACKTOPHUH
«IOPTQOITHON» WHIVMBUAYATHHOTO PA3BUTHUS JIMYHOCTH

HaumeHoBaHHe TeM 3aHATHII C HCNOJIb30BAHHEM AKTHBHBIX (OpPM 00yUeHHSI:
Ne Tema 3angaTus Bup 3ansaTus Dopua / Merozst Kox-so
UHTEPAKTUBHOTO 00yueHHs 4acoB
1.| Pa3znen 1. Ooruka MPAKTUYECKUE OTYeT 26
2.| Paznen 2. CtpoeHne aToma IIPAKTHYECKHE OTYET 10
Hroro yacos 36

VIII.

OLHEHOYHBIE MATEPHAJIbBI JJIA TEKYHIEI'O KOHTPOJISA H

MPOMEXYTOYHOM ATTECTAIIUA

8.1. OneHo4HbIe CpeACTBA TEKYLIEro KOHTPOJIA

KoMnerenmun,
KonTponmupyembie TeMbl KOMITOHEHTHI
Ne Bun xonrposns POIHPY
(pa3nensl) KOTOPBIX
KOHTPOJIMPYIOTCS

1 | BomonHenue nabopaTOpHBIX

pabot. Hanmncanue ot4yeTos. Pasgen 1. Ontuka OIK-4

Komnoksuym i

y OIIK-6
2 Brinonnenue nabopaTopHbIX
Paznen 2. Ctpoenue atoma
pabot. Hanucanue oT4eToB.

1.

SJ'ICKTpOMal" HUTHad TMpUpOoJa CBCTA.

Konnoksuym 1. OnTuka

OnTtryeckuii W BHUIWMBIA  JHUAIIa30HEI

AJIEKTPOMAarHUTHBIX BOJNH. BonHoBoe ypaBHeHue. CkopocTh cBeta. Ilnmockue u cdepuueckue

BOJIHBI.

2. 3akoHBI OTpPaXEHUS WM TIPEJIOMJICHHS CBETa Ha TPaHUIEC pa3jielia JTUIICKTPUKOB.
®opmynsl Openens. [lonHoe BHyTpeHHEe OTpakeHUe cBeTa. BomokoHHas onTUka.




3. MHurepdepeHius MOHOXpOMATHYECKHMX BOJH. JIBynmydeBas wHTEepdepeHIus.
Cynepno3unus IOCKuX BoiH. Pa3HOCTh Xona. YciioBusi HHTEP()EPEHIIMOHHBIX MAaKCUMYMOB H
MUHUMYMOB. CTOSlYME BOJIHBI.

4. WurepdepeHuus B TOHKUX TUIeHKaX. [1o0ckl paBHOW TOJIIMHBI M PABHOTO HAKIIOHA.
[Ipocsetnenne ontuku. Konbua HeroToHa.

5. VYcioBus uHTEpHEPEHIMOHHBIX MAKCHMyMOB M MHHHMYMOB JUISI MHOTOJIyY€BOM
uHTEepEpPEHITUN.

6. Judpakuus csera. [lpunnun [tolirenca-OpeHens, ero WHTETpaNbHAs 3alHCh U
TPaKTOBKa.

7. 3ounsl Openens. [I[pumeHenne BEKTOPHBIX AMArpaMM JUIsl aHAIN3a JU(PPAKIHOHHBIX
KapTuH. [{udpakiys Ha KpyrioM OTBEPCTUU U SKpaHe.

8. udpakuus Dpaynrodepa Ha menu. Judpakumonnas pemerka. Jucrmepcus u
paszpemaroias Cujia CeKTpalbHbIX TPUOOPOB.

9. Mudpakuusi pEeHTTEHOBCKUX Jyd4el Ha KpUCTAJUIMYecKoi pemerke. Dopmyna
Bynbda-bperra, naysrpammsl, 1edaerpaMmbl. PEHTTeHOCTPYKTYpHBINA aHAIN3, €ro MPUHIUIIBL U
npuMeHeHue. [onorpadus u ee mpaKTHIECKOE UCTIOIH30BAHHUE.

10. IMonsapuzamuss cBera. EcrecTBeHHBIM W MOJSPU30BaHHBIA CBeT. JIuHelHO-,
LHUPKYJISIPHO- U SJUIMIITUYECKH - [TOJIIPU30BAaHHBIN CBET.

11. Crenenp mnonsipuzanuu cBeta. [lomspu3aTopsl W aHANU3aTOpPhl CBETA. 3aKOH
Mantoca. [lonsipuzanus npu oTpaskeHUU U NPEIOMIIEHUH CBETA HA TPAHUIIE JIBYX JUAIEKTPUKOB.
3akoH bprocrepa.

12. Bpamenue MIOCKOCTH MOJSIPH3AlMM B KPUCTAJUIMYECKHX Tenax. Caxapumerpus.
HckycctBennas anuzorponus. Ipdext Keppa. /[BoitHoe nydenpenomieHre B MArHUTHOM TIOJIE.

13. da3oBas u rpymnmoBas CKOPOCTH, MX COOTHOIIeHHWe. HopmanbpHas W aHOMasbHAas
JUCIIepCcHs TOKa3aTells npejaoMiieHus. ucrnepcuoHHoe paciuibiBAHNE BOJHOBBIX ITAKETOB.

14. Knaccuueckasi 53JI€KTpOHHAas TeOpus JUCHEPCUU. 3aBUCHMOCTH IIOKa3aTesei
MPEJIOMJIEHUS U OTJIOIIEHUS OT YacCTOTHI.

15. Tlornomenue cBeta. 3akoH byrepa- JlamOGepra- bapa. OnTruueckast TUIOTHOCTh U €€
¢usnueckuit cmbica. Pe3oHaHcHoe moromeHue cBera. lcmonp3oBaHue 3akoHa byrepa-
JlambGepra-bepa mist u3ydeHus XUMHUYECKOTO COCTaBa BEIIECTRA.

16. MonekymspHOe paccestHue CBeTa. 3aBUCUMOCTb MHTEHCHBHOCTH PAcCESHHOTO CBETa
OT 4acToThI cBeTa (hopmyina Panes).

17. KomOuHnanmoHHoe paccessHue ceera. CTOKCOBbIE M @aHTHCTOKCOBBIE JTYUH.

18. IMpunmun depma 1 3aKOHBI TEOMETPUUYECKON OTITHKH.

19. Ilpenomiienue u OTpa)k€HHE CBETAa Ha CEpUUYECKHX MOBEPXHOCTAX. TOHKas JIMH3A.
®dopmysa TOHKOM JIMH3BL. L[eHTpupOoBaHHas ONTHYECKasi CUCTEMA.

20. ®doromerpuyecKre MOHATHS M €IMHUIBI U3MEPEHHUS: CBETOBOM IMOTOK, CHJa CBETa,
OCBEILIEHHOCTb, CBETUMOCTD, IPKOCTb; TAMOEPTOBCKUI UCTOYHHK CBETA.

21. TennoBoe u3nyuyeHue. M3imyuaTenpHas W MOTJIOUIATENbHAs CIIOCOOHOCTH BEILECTBA
uX cooTHomieHue. Monens abcomtoTHo uépHoro tena. 3akon Ctedana- bonbimana, Gopmyna
cMelieHus Buna.

22. ®opmyna Pones-JlxuHca. OrpaHMYEHHOCTh KJIACCHYECKOH TEOpUH W3ITYUYCHUS.
DneMeHTHl KBaHTOBOTrO noaxoxaa. @opmyna Ilnanka.

23. BzammopeiictBre (GOTOHOB ¢ dnekTpoHamMu BoemHuii dotordext. Paborer A.T.
CroneroBa. YpaBHeHHE DUHIITENHA.

24. Dddexr Komnrona. [lapnenne cera, onbitel [1.H. JleGenena.

KosnokBuym 2. Ctpoenue atoma

1. Mukpomup. Macmrabel. KoncranTel. HeBO3MOXHOCTH ONHMCaHMS SIBICHUH B
MUKPOMHUpPE B PaMKax KJIACCUYECKON TCOPHUH.



2. CepuanbHble 3aKOHOMEPHOCTH B CIEKTPE aromMa BOJOpPOAa. DKCHEPUMEHTAIbHOE
JI0Ka3aTeNNbCTBO AUCKPETHOM CTPYKTYpBI aTOMHBIX ypoBHEN. OnbiTel @panka u I'epua.

3. Ompiter Pesepdopna. IlnanerapHas Momenp aromMa W IpoOjeMa YCTOHYMBOCTH
aroMoB. [Toctynatel bopa.

4. Tunote3a ne-bpoiunst. BoaHoBbie cBoiicTBa yactuil. [IpuHIMI HeompeaeneHHOCTH
['eitzenOepra.

5. VYpauenue IIpemunrepa. KopryckynspHO-BOJIHOBOW ayanu3Mm: (OTOHBI U
MHUKpOYacTHIIbl. BoaHOBas pyHKIUS U ee cTaTUCTUYECKOe TOJIKOBaHHe. KBaHTOBaHWE SHEPTHH U
MOMEHTa UMITYJIbCA.

6. MynbTHILIETHOCTh CIIEKTPOB, CIIUH JeKTpoHa. DPdekt 3eemana, a¢dekt Ilrapka.
[Tpunuun [laynu. Pacnpenenenue 31eKTPOHOB 0 SHEPTETUYECKUM YPOBHSAM aTOMa.

7. Pasmep, macca u sHeprus cBs3u sAnpa. Jledext macchl. 3aBHCHMOCTH yJIEIbHOM
SHEPTUU CBSI3U Apa OT YUCIIa HYKJIOHOB. SliepHbIe CUIIBI U UX CBOMCTBA.

8. SlnmepHble peaknMM W 3aKOHBI COXpaHeHHA. D(P(HEKTUBHOE CEUEHUE pEeaKIUH H
eMHUILIBI ee u3MepeHus. Peakunu, BbI3piBaeMble HeliTpoHamu. PagnoakTuBHbIe Yackl. Peakius
nenenus saep. Kinacesl aieMeHTapHbIX 4acTHLL.

8.2. OueHouHbIe cpeACTBA AJIsl POMEKYTOYHOM aTTeCTAIIUMN
IIpuMepHBIH CIUCOK BOIPOCOB K IK3aMEHY

Bgenenue B onTuKy.
3aKOHBI OTPAKEHMSI U TIPEJIOMIICHUS CBETOBBIX BOJIH.
CootHomenune ¢a3 KoneOaHUI CBETOBBIX BOJH HA TPAHMIIE pa3Jieia CPel.
VYcnoBue naTepepeHul CBETOBBIX BOJIH.
WuTepdepeHIus IIIOCKUX CBETOBBIX BOJH.
WuTepdepeHiiys LMIMHAPUIECKUX CBETOBBIX BOJIH.
WutepdepeHnyst cBeta NpU OTPAKEHHH OT TOHKUX IUTACTUHOK ITOCTOSTHHOM
TomuuHebL. [IpocBeTnenne onTuKH.

8. MUutepdepennus cBera NpU OTPAKEHUHM OT TOHKUX IUTACTHHOK TIEPEMEHHOM
tomuuHbl. Konbiia HeloToHa.

9. MHarepdepomerp Maiikenncona. Pedpakromerp.

10. MHoronyudeBast HHTEppepeHIHs. 3aBUCUMOCTh UHTEHCUBHOCTHU OT Pa3HOCTH (a3.

11. MHuoronyueBast unTepdpeperrs. [ 1aBHbIe 1 BTOPUYHBIE MAKCUMYMBI.

12. BpemeHHast KOTEpPEHTHOCTb.

13. TIpoctpaHcTBEHHAast KOTEPEHTHOCTb.

14. TTpunuun [Moiirenca-®penens.

15. 3onb1 Openensi.

16. Mudpaxus Openens oT KPyIriioro OTBEPCTHSL.

17. Qudpaxuus OpeHens OT Kpyriaoro Iucka.

18. Mudpaxus Opaynrodepa ot mienu.

19. Mudpakmuonnas pemerka. OcHoBHas Gopmyna qudpakIImOHHON PEIIeTKH.

20. VYrnosas mupuHa AUPPAKIIUOHHBIX MAKCUMYMOB.

21. YrnoBas u TUHEWHHas AUCTIepCHs TUPPAKIMOHHON PEIIETKH.

22. Paspemaromias cuiia criekrpaibHoro npudopa. Kpurepuii Panes.

23. ®opmyna qudpakIIMnOHHONW PEIIETKH Tl HAKIIOHHO TTaJA0IINX JTyUeH.

24. Jludpakuusi peHTTEHOBCKUX Jy4ded OT MPOCTPAHCTBEHHBIX CTPYKTYp. DOpMylibl
Jlay»s u Bparra-Byneda.

25. TlonsTtue o rojorpadum.

26. EctecTBeHHBII 1 MOJISAPU30BAHHBIIN CBET.

27. 3axoH Mamoca.

28. Tlonspuzamus cBeTa Ha TpaHUIIE IBYX cpen. Yrou bprocrepa.

NoookrwnpE



29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.
48.
49,
50.
Y
52.
53.
54.
55.
56.
S7.
58.
59.
60.
61.
62.
63.

JBoiinoe myuyenpenomienue. [Ipuzma Hukoms.

HckyccTBeHHOE ABOMHOE Myuenpenomiienue. D ekt Keppa.
Bpamenue nmockoctu nonspusauuu. [lonspumerpus.
HckyccTBeHHOE BpallleHre TUIOCKOCTH nosisipusanuu. D dext Dapanes.
HopmaiibHast 1 aHOMalibHast TUCIIEPCUU CBETA.

DNEKTPOHHAs TEOPUS AUCIIEPCHUH.

[Tormomenwue cBeta. 3akon byrepa-JlambGepra-beepa.

®a3o0Bas U rpynIoBas CKOPOCTH.

Korepentnoe paccesitnue cBeta. 3akoH Pasest.

KoMOuHanmnoHnHoe paccessHue CBETa.

DddexT BaBunosa-UYepenkona.

3akoHbl reomeTpuueckoi ontuku. [Ipunuun depma.
[Ipenomiienue u oTpaxkeHue Ha chepuuecKrX MOBEPXHOCTSX.
Tonkas nuH3a. PopMysia TOHKOU JIMH3BIL.

JIvH3a npou3BoIbHOM TOMKUHBL. DOpMyIia IEHTPUPOBAHHOW ONTUYECKON CUCTEMBI.
doromerpuyeckue BeanyuHbl. Cuia cBeTa U OCBELUIEHHOCTb.
[IpoTskeHHbIE HCTOYHUKHU CBETA. SIPKOCTh U CBETUMOCTb.
OtpakaTesibHas U NOMJIOIIATEIbHAS CIIOCOOHOCTH a0COIOTHO YEPHOT'O Tea.
TennoBoe nznyuenue. 3akonsl Credana-bonbiimana u Buna.
3akon Kupxroda.

®opmyna Panes-/lxxunca u runoresa [lnanka.

®opmyna [lnanka u 3akon Credana-bonbumana.

®opmyna [l1aHka ¥ 3aKOH CIIEKTPAJILHOTO cMellleHus Buna.
doroanekrpuaeckuii 3pdexr. Dopmyna DUHIITEHHA.

®otoHbl. /[aBIeHHE CBETA.

A dexr Komnrona.

Crnextp aTomapHoro Bogopoaa. O6o0uieHHas popmyna banbmepa.
PentrenoBckoe uznyuenue. 3akoH Mo3zmu.

Omneitel @panka u ['epua.

Mopnens Pezepdpopaa u boposckas Teopust aroma Boopo/ia.
Bounner ne-bpoiins. Audpaxius 31eKTpoHOB.

[Tpunuun HeonpeaenenHoctu I'elizendepra.

VYpasuenue lllpenunrepa.

Hyxiionsl. SnepHble Culbl M UX CBOWCTBA.

SAnepusbie peakiuu. Kitaccel aeMeHTapHbIX YaCTHIL.

KPUTEPUU OHEHNBAHUSA PE3YJIBTATOB OBYUYEHUA

1. Ctynenty HEOOXOQMMO BBINOJHUTH 5 maboparopHblx pabor. Kaxnmas pabota
OlleHMBaeTcsd MakcuMyM Ha 3 Oamna. [Ipu BbIoOJIHEHUHM J1a0OpaTOPHBIX PabOT OLIEHUBAETCS
TE€XHUKA BBINIOJIHEHUS, O(popMIIeHHE OTUYETOB, BKIIOYaromee oOpabOTKy SKCIEpPUMEHTAIbHBIX

pPaHHBIX.

2. llpenycmotpeno 2 cobeceoBaHHUS 10 TEOPETUUYECKOMY MaTepHaly B BHIE
KOJUTOKBHYMOB. Kaxkiast TeMa ornieHHBaeTCs MakKCHMyM Ha 3 Oasuia.
MaxkcuMalibHOE KOJIMYECTBO 0aJUIOB Ha 3K3aMeHe 30.

OueHka «Hey10BJIETBOPHTEIbHO):
(dbparMeHTapHOE 3HAHHWE TMpEAMETa, OTCYTCTBHE YMEHHH W HAaBBIKOB MPUMEHEHUS
METOJIOB M TMOAXOJIOB M3y4yaeMOW AWCHMIUIMHBI TpU pelieHUuH y4eOHbIX 3amad (meHee 50

06ayIoB).

OIIeHKa «YAOBJIETBOPHUTEJIBbHO»:



HECHCTEMATU3UPOBAHHBIC 3HAHHS MPEIMETa, YaCTUYHO C(OpPMHUPOBAaHHBIC YMEHHS M
HABBIKM TPUMEHEHHUS METOJOB U TMOJXOAO0B M3y4aeMOU IUCIUIUIMHBI MPU PEHICHUH y4eOHBIX
3anay (50-69 6amios).

O1eHKa «XOPOUIO»:

B IIEJIOM, C()OPMHUPOBAHHBIC, HO COJICPIKAIINE OTICIbHBIC NPOOEbl 3HAHUS TPEIMETa,
YMEHHE MPUMEHSATh METOJbI M MOAXOAbl U3y4aeMON MMCIMILIUHBI MPH PEIICHHH YYCOHBIX U
NPaKTUYECKHUX 33/1a4 ¢ MUHUMAJIBHBIM KOJUYECTBOM OIIMOOK HEMPUHIMITHAIBHOTO XapaKTepa,
HAJIMYUE HABHIKOB MPUMEHEHHSI METOJIOB U MOAXOJ0B M3y4yaeMOW JUCHUIUIMHBI MPU PEIICHUU
y4eOHBIX M MpakTH4YecKuX 3ama4 (70 - 85 6ayion).

O1eHKa «OTITHYHON»:

cOpMHpPOBaHHBIE M CHCTEMAaTU3UPOBAaHHBIC 3HAHUS MpeaMera, C(HOPMHUPOBAHHBIC
YMEHHS U HaBBIKUM MPUMEHEHHS METOJOB U IMOJXO0JI0OB M3y4aeMOW TUCIUIUIMHBI TIPU PEIICHUU
y4eOHBIX M MpakTH4YeCKuX 3a1a4 (86-100 6aiion).

Pa3paboTunku:

npocdeccop Capaes B.B.

(ﬂ)()nucz;) ) (3aHuUMaemas O0IANCHOCMb) (uHuyuanvl, hamunus)

[IporpamMma cocraBneHa B cootrBercTBuM ¢ TpeboBanusimu PI'OC BO u yuerom
pexomenaanuii IIOOII no Hanpasnenuto u npogwmo noaroroku 04.03.01 Xumwst.

[IporpamMma paccMoTpeHa Ha 3acelaHud KadeApbl TEOPETUYECKOM U MPUKIATHON
OpPraHNYECKON XMMHUH U MOJIUMEPU3ALMOHHBIX IIPOLIECCOB

[Tporokon Ne 06 ot «15» mas 2020rT.

3aB. kadeapoii / (7Cetes) OnenpiiteitH O.A.

Hacmoswas npoepamma, ne modcem Oblmb 80Cnpou3ge0ena Hu 6 Kaxou @opme 6es
npeosapumenbHo20 NUCbMEHHO20 paspeuerus Kagheopvl-paspadomyuxa npozpammol



